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Art Unit: 2879 

DETAILED ACTION 

Election/Restrictions 
As the previous election of species requirement is withdrawn, examiner has instead 
included in this action the related restriction requirement. Applicant indicated their response to 
the restriction requirement in the action filed 4/24/2006. This information is provided to clarify 
the record, however no additional response is required by the applicant with respect to the 
following restriction. 

Restriction to one of the following inventions is required under 35 U.S.C. 121 : 

I. Claims 1-11, drawn to a spark plug with a dimensional relationship of its center 
electrode, its collar construction and metal tip, classified in class 313, subclass 
118. 

II. Claims 12-19, drawn to a spark plug with a dimensional relationship of the 
insulator towards the surrounding shell and ground electrode, classified in class 
313, subclass 142. 

Ill Claims 20-29, drawn to a spark plug with a dimensional relationship of ground 
electrode and its related metal pad, classified in class 313, subclass 141. 

IV. Claims 30-43, drawn to a spark plug dimensional relationship of center electrode, 
its tapered portions, and the surrounding bore, classified in class 313, subclass 
136. 

The inventions are distinct, each from the other because of the following reasons: 
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Inventions I-IV are related as subcombinations disclosed as usable together in a single 
combination. The subcombinations are distinct if they do not overlap in scope and are not 
obvious variants, and if it is shown that at least one subcombination is separately usable. In the 
instant case, subcombination IV has separate utility from subcombinations I-III for instance in 
that the relationship of the widths of the center electrode and it's related shell insulator are 
independent from the various measurements of the distance to the noble tip, specifics of the 
ground electrode, and structure of the outer electrode shell to the tip surface. See MPEP 
§ 806.05(d). 

Because these inventions are independent or distinct for the reasons given above and 
have acquired a separate status in the art in view of their different classification, restriction for 
examination purposes as indicated is proper. 

Applicant's election without traverse of group IV in the reply filed on 4/24/2006 is 
acknowledged. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 30, 31, 35-38, 42, and 43 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ito et al. (US 6,265,816) in view of Yamaguchi et al. (US 4,700,103). 
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Regarding claims 30 and 37, Ito discloses (see figure 1) a spark plug including a threaded 
shell (1) with an axial bore, an insulator (2) located partially inside the shell axial bore, a center 
electrode (3) located inside the insulator, and a ground electrode (4) connected to the shell. The 
center electrode includes a main shank portion located inside the insulator bore (De) and a first 
radially reduced portion located inside the insulator bore (D7). The size of the two portions are 
determined by the insulating bore and are between 2-5mm and 1 -3.5mm respectively. (Column 
1 1 lines 25-31). Further the diameter of the shell threading is either 12 or 14mm. (Column 12 
lines 5-10). Ito further discloses (see figure 3) a radially reduced portion on which a noble metal 
tip is attached. Ito does not appear to specify the use of a recess portion to attach the noble metal 
tip to the center electrode, however Yamaguchi, in the same field of endeavor, discloses (see 
figures 5a-5b) the use of a recess formed in the center electrode in order to mechanically attach a 
metal tip partially inside the center electrode. The use of a recessed tip advantageously reduces 
thermal stress and improves durability. (Column 2 lines 35-40). Thus, it would have been 
obvious at the time the invention was made to a person having ordinary skills in the art to 
incorporate the use of a recess portion to attach the noble metal tip to the center electrode as 
taught by Yamaguchi into the device as disclosed by Ito in order to advantageously reduce 
thermal stress and improve durability. 

Regarding claims 31 and 38, Ito further discloses the use of an Ir alloy noble metal tip. 
(Column 9 lines 5-11). 

Regarding claims 35 and 42, Ito further discloses the use of a flat noble metal pad 
opposite the noble metal tip and formed on the ground electrode to form a sparking surface. (See 
figure 3 and Column 12 lines 15-20). 
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Regarding claims 36 and 43, Ito in view of Yamaguchi discloses the device as claimed 
(see rejections of claims 30 and 37 above) but does not appear to specify the gap spacing 
between the noble tip and noble pad. However it has been held that discovering an optimum 
value of a result effective variable involves only routine skill in the art. In this instance, the gap 
spacing of a spark plug is determined primarily by the general shape of the firing tip and ground 
electrode along with the voltage of the operating device. The shape of the tip and pad are 
defined and disclosed as claimed, while the voltage of the driving device is determined by the 
intended use of the device. Thus for these known variables, the optimum gap distance is a result 
effective variable that is bounded by an upper range where a spark cannot readily be maintained 
and a lower range where a spark may be inadvertent. Identifying the ideal values inside this 
range would only require routine experimentation by one having ordinary skill in the art. Thus, 
it would have been obvious to one of ordinary skills in the art at the time the invention was made 
to select a gap spacing of between 0.5mm and 1.75mm, since discovering an optimum value of a 
result variable is considered within the skills of the art. 

Claims 32-34 and 39-41 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ito et al. (US 6,265,816) in view of Yamaguchi et al. (US 4,700,103) and further in view of 
Osamura et al. (US 6,262,522). 

Regarding claims 32 and 39, Ito in view of Yamaguchi discloses the device as claimed 
(see rejections of claim 3 1 and 38 above) but does not appear to specify the use of between 1 and 
20% Rh in the Iridium tip. However Osamura, in the same field of endeavor, discloses (see 
figure 2) the use of a Ir-Rh metal tip where Rh is included in an amount of 3%. (See Table 1). 



Application/Control Number: 1 0/770,93 1 Page 6 

Art Unit: 2879 

The use of Rh in the prescribed amount advantageously improves heat resistance and 
consumption resistance at high temperatures and thus improves device reliability and lifespan. 
(Column 1 lines 57-67). Thus, it would have been obvious at the time the invention was made to 
a person having ordinary skills in the art to incorporate the use of between 1 and 20% Rh in the 
Iridium tip as taught by Osamura into the device as disclosed by Ito in view of Yamaguchi in 
order to advantageously improve device reliability and lifespan. 

Regarding claims 33, 34, 40 and 41, Ito in view of Yamaguchi discloses the device as 
claimed (see rejections of claim 30 and 37 above) but does not appear to specify the dimensions 
of the noble metal tip. However Osamura, in the same field of endeavor, discloses (see figure 2) 
the use of a noble metal tip with a diameter between 0.5mm and 2.0mm and a length between 
0.3mm and 2.5mm. (Column 2 lines 49-51). The use the prescribed dimensions advantageously 
improves consumption resistance, ignitability, welding stability, and durability. (Column 4 lines 
7-25). Thus, it would have been obvious at the time the invention was made to a person having 
ordinary skills in the art to incorporate the use of a noble metal tip with a diameter between 
0.5mm and 2.0mm and a length between 0.3mm and 2.5mm as taught by Osamura into the 
device as disclosed by Ito in view of Yamaguchi in order to advantageously improve 
consumption resistance, ignitability, welding stability, and durability. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 
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Matsubara et al. (US 5,873,338) discloses the use of an M14 spark plug with the claimed 
ranges bores, center electrode and gap spacing. 

Kato et al. (US 5,877,584) discloses the use of a center electrode with a shoulder portion 
and attached noble metal tip. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nimesh Patel can be reached on (571) 272-2457. The fax phone number for the 
organization where this application or proceeding is assigned is (571) 273-8300. 
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